Evidence for a dopaminergic innervation of the pedunculopontine nucleus in monkeys, and its drastic reduction after MPTP intoxication.
The involvement of the pedunculopontine nucleus (PPN) and the adjacent cuneiform nucleus (CuN), known as the mesencephalic locomotor area, in the pathophysiology of parkinsonian symptoms is receiving increasing attention. Taking into account the role of dopamine (DA) in motor control and its degeneration in Parkinson's disease, this neurotransmitter could induce dysfunction in the PPN and CuN through a direct dopaminergic innervation of these brainstem structures. This study provides the first demonstration that the PPN and CuN are innervated by dopamine transporter-bearing fibres in normal monkeys, which points to a novel dopaminergic system that targets the lower brainstem. Intoxication with MPTP induced a significant loss of dopamine transporter-positive fibres in the PPN and CuN of young (3-5 years old) acutely or chronically intoxicated monkeys compared with control animals. The more severe DA depletion found after chronic intoxication may explain, at least in part, deficits that appear late in the evolution of Parkinson's disease. A drastic loss of DA fibres was also observed in aged acutely intoxicated monkeys (about 30 years old) suggesting that age- and disease-related loss of dopaminergic fibres might be responsible for symptoms, such as gait disorders, that are more severe in elderly parkinsonian patients.